Effects of chronic toluene exposure on central monoamine and peptide receptors and their interactions in the adult male rat.
The effects of chronic toluene exposure (CTE) (80 ppm, 6 h/day, 5 days/week, 3 months) were studied on neuropeptide and 5-hydroxytryptamine receptors, on protein phosphorylation levels and on catecholamine levels in various brain regions in the 15-month-old male rat. Behavioral parameters and serum levels of hypophyseal hormones and corticosterone were also analyzed. CTE selectively reduced [3H]neurotensin [( 3H]NT) binding in the basal layers of the orbital cortex. Instead, CTE increased the binding of [3H]etorphine in the nucleus accumbens and of [125I]vasoactive intestinal polypeptide [( 125I]VIP) in the area postrema and hypoglossal nucleus. Acute treatment with the irreversible monoamine receptor antagonist N-ethoxycarboxyl-2-ethoxy-1,2-dihydroquinoline (EEDQ) increased the binding of [3H]NT in the orbital cortex in toluene exposed rats as compared with the reduced [3H]NT binding obtained in air exposed rats treated with EEDQ. Furthermore, the EEDQ induced increase in [125I]VIP binding in the area postrema and the hypoglossal nucleus was replaced by a reduced binding of [125I]VIP in EEDQ-treated CTE rats. CTE produced an overall increase in calcium-induced back phosphorylation and an overall decrease in cyclic adenosine monophosphate-induced back phosphorylation in the frontoparietal cortex. Noradrenaline stores tended to be reduced within various hypothalamic subnuclei and the serum prolactin levels were increased following CTE. However, no marked effects of CTE were seen on the behavioral parameters. In conclusion, the regional selectivity of CTE in disturbing [3H]NT and [125I]VIP binding may be due to the demonstrated vulnerability of monoamine-neuropeptide interactions to toluene.